Supplementary Information 1. Non-recursive structure equation model
To focus on the critical ecosystem processes and simplify the model, some cues were not included, leading to the degree of uncertainty on some dependent variables. For example, only 54% of mRUE (multiple-resource use efficiency model) was explained, which implied that other factors should be involved in to contribute, such as community richness, land use history and legacies of extreme events. NUE can be defined as the inverse of plant nitrogen concentration in grassland 3 .
LUE (light use efficiency) and WUE (water use efficiency) were calculated by dividing ANPP by aPAR or Tr, respectively. Incidence PAR was real-time monitored by Li190SB (Campbell Scientific, Logan, UT, USA), rainfall was monitored by TE525MM (Campbell Scientific, Logan, UT, USA).
The details in experimental measurements
These two sensors were installed on an eddy covariance tower near our experiment.
Ecosystem fluxes (0.5×0.5×0.5 m 3 ), such as ecosystem evapotranspiration and soil evaporation, were measured almost every ten days during 2010-2012 by an Li-6400 (IRGA; LI-6400, Li-Cor, Lincoln, NE, USA). 
